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4、合成出 F 取代 OH 的 Bi3(B6O13(OH)xF1-x)（x=0~1）系列化合物，对其合
成条件及不同氟取代量的化合物结构变化进行了初步探讨。同时合成出 2 种片状




















  Borates possess many interesting and valuable properties. Being attracting in these 
compounds is due to not only pure research aspects in structural chemistry, but also 
the possibility of modern technological applications, such as nonlinear optic, 
luminophors and microporous materials, etc. In this thesis，our research focuses on the 
syntheses of new borate compounds and the crystal chemistry of metal borates.  
1. A new hydroxyl barium borate BaB8O11(OH)4 was synthesized by using a 
low-temperature molten salt technique with boric acid as flux at 458 K in 
BaO-B2O3-H2O system. The crystal structure of BaB8O11(OH)4 is built from 
corrugated borate layers, {[B8O11(OH)4]2–}n parallel to (010), the space between 
which are occupied by barium atoms. The rules for tolerance of [B8O11(OH)4]2- and 
[B8O11(OH)5]3- were summarized through the contrast of other structures. 
2. Li4.30Sr0.85[B5O8(OH)2]2 and LiSr2B10O16(OH)3 were obtained via hydrothermal 
method in the investigation of Li2O-SrO-B2O3-H2O. Those two structures contains 
{[B5O8(OH)2]3-}n and {[B10O16(OH)3]5-}n layers as fundamental building blocks, 
respectively. Lithium and strontium atoms locate in the spacious holes or channels 
between layers. The rules for tolerance of [B5O8(OH)2]3- and [B10O16(OH)3]5- were 
summarized through the contrast of other structures. 
3. Six unknown hydroxyl yttrium borates were synthesized under hydrothermal 
condition in the system of Y2O3 - B2O3 - H2O. One of them, Y[B2O3(OH)]3 has been 
identified, its crystal structure has been solved and refined from single crystal X-ray 
diffraction data. Its crystal structure is made up of six-membered rings, alternating 
three-connected [BO3(OH)] tetrahedra and planar [BO3] trigonal groups, 
interconnected each other by sharing their common oxygen corners to form a three 
dimensional framework structure with six-membered ring channels running along the 
c-axis, in which occupies the yttrium atoms. Other five unknown yttrium borates were 















4. The single crystals of Bi3(B6O13(OH)xF1-x) were obtained under hydrothermal 
condition, the maximum size of which could be 1.5×0.3×0.3mm3. It was observed that 
the crystal structure changed from P1 to P32 with the OH substituted by F completely. 
Two unknown hydroxyl bismuth borates were synthesized in the investigation of 
Bi2O3-B2O3-H2O, and were characterized by XRD and FT-IR spectroscopy. 
5. A novel cadmium(II) chloride complex with ethylenediamine, CdCl2(C2N2H8), 
was synthesized under a typical solvothermal condition as the by-product in the 
exploration of cadmium borate system. It consists of a CdN2Cl4 octahedron, in which 
the two nitrogen atoms of two ethylenediamine ligands are connected with the Cd 
atom forming the one-dimensional ···N—C—C—N—Cd—N—C—C—N ··· chain 
along the [1 0 0] direction. The Cd atoms are linked to each other via chloride bridges 
with µ2 coordination, giving rise to a layered architecture parallel to (010). Adjacent 
layers are connected by the hydrogen bonds leading to ABAB-type layer stacking. 
This is a typical example in 1:1 adducts of metal (II) halides and ethylenediamine. 
 



























硼酸盐化合物现已超过 1000 种，其中天然矿物约为 200 种，其余为人工合成化





体。尤其是 1985 年性能优异的偏硼酸钡 BBO (β-BaB2O4)[2]的发现，吸引了众多
科学家对碱金属、碱土金属硼酸盐晶体的结构、性能和生长等方面的关注，并相
继合成出一大批性能优异的非线性光学晶体，如:LiB3O5 (LBO)、CsB3O5 (CBO)、




































早在 20 世纪 20 年代中期，Hermans 和 Menzel 就根据化学原理提出了硼酸
盐分类规律，该规律随后被 van't Hoff 发展成为硼原子四面体配位的硼酸盐结构
规律。20 世纪 30 年代 Zachariasen, Goldschmidt 等人基于 Be2BO3(OH)， ScBO3，




酸盐结晶化学规律性。20 世纪 50 年代末，在 Kemp(1956)统计硼酸盐化合物的
工作基础上，Christ(1959)对水合硼酸盐晶体结构化学进行了系统的分类，总结
出四条规律。Tennyso(1963)在总结硼酸盐与硅酸盐结构相似性的基础上，也提出
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